Abstract. Persuasive system features have been extensively examined, and many of them have been shown to be effective in supporting individuals' achieving their behavioral goals and enhancing system use. Also, companies and organizations have utilized persuasive features in their implementations successfully. However, in order to obtain competitive advantage, organizations need to not only take using persuasive features as differentiation strategy, but also to think about cost of developing persuasive systems. While the research on evaluating persuasive features is important, we argue that previous research has ignored the cost of building persuasive features. As a first step in remedying this gap in research, we present and discuss four research directions for studying cost of developing persuasive systems. This study contributes to persuasive technology field by paving the way for a new research area with highly practical implications.
Introduction
In recent years, technology has been used increasingly to persuade people and motivate them toward various individually and collectively beneficial behaviors in various domains such as healthcare, sustainability, education, and marketing. As a research domain, persuasive technology encompasses disciplines such as social psychology, communication studies, computer science, and information systems [1] . Fogg [2] defines persuasive technology as "interactive computing systems designed to change people's attitudes and behaviors" (p. 1), and Oinas-Kukkonen and Harjumaa [3] define persuasive systems as information systems designed to "reinforce, change or shape attitudes or behaviors or both without using coercion or deception" (p. 486). Using such systems is based on voluntariness [1] [4] ; for a system to be effective, it would have to have enough persuasive power.
In an industry context, persuasive technologies play a key role in providing an effective means to employ large scale, personalized interventions [2] . Existing healthrelated persuasive technologies in commercial form, such as services, or product-service combinations, make an attempt at influencing people to adopt a healthier lifestyles. The majority of these services use implementations of influence strategies and other theories from motivation and persuasion research to gain compliance and/or change attitudes or behaviors [cf., 1]. Kelders et al. [5] reviewed the literature on webbased health interventions and finds that the differences in technology and interaction predict adherence to a web-based intervention. In their study, increased interaction with a counselor, and more extensive employment of dialogue support significantly predicted better adherence. Likewise, in automotive domain, Wilfinger et al. [6] suggested to widen the scope of automotive persuasive interfaces to persuade drivers to drive safer or in a more sustainable way. Persuasive technology also shows its importance in sales and marketing. Basten et al. [7] , through a virtual supermarket simulation, found that triggers co-located with the target product lead to higher sales of that product.
In academic settings, much of the focus in studying persuasive technology has been comparing the effectiveness of technology with and without persuasive function on changing people's behavior. For example, Shamekhi et al. [8] indicated that patients with chronic stress who have medical group visits with a computer-animated conversational agent have more positive stress management behaviors as compared to patients who have usual care (attending regular meetings with their primary care physician). Some of the previous research has focused on explaining a system's success factors. For instance, Karppinen et al. [4] studied user experiences of a web-based health Behavior Change Support Systems (BCSSs) designed as lifestyle intervention targeting obesity, and suggested that self-monitoring, reminders, tunneling, and social support were those system features that especially helped users to achieve their health behavior change goals. Some of the previous studies have focused the usage of individual persuasive features in different application domains. For example, Lehto and Oinas-Kukkonen [9] studied multiple health-related behavior change support systems targeting alcohol misuses and weight loss, and found that reduction and self-monitoring were the most common system features to support accomplishing users' primary task in these domains. Some of the previous studies have addressed the effectiveness of particular persuasive features, and in several cases the results have been promising whereas some of the results have been less clear. For instance, the role of reminders in the context of interventions for weight loss, physical activity, and promoting a healthier lifestyle have been studied. Schneider et al. [10] suggested that email prompts are quite effective in boosting revisits to the program and Fry and Neff [11] reported that together with personal contact with a counselor the periodic reminders increase the effectiveness of the interventions, whereas Griffiths and Christensen [12] reported that while using an information system reduces depressive symptoms weekly reminders makes no difference in its effectiveness.
Previous research on persuasive technology has highlighted the importance of designing persuasion into technologies. However, the selection criterion of particular persuasive features for the systems under development is not limited to their effectiveness on users' behavior change. To obtain competitive business advantage in industry, system development organizations usually have the pressure of developing and implementing the systems within limited time and budget. Industry environment is argued to be important to key constituents involved with information systems and technologies [13] .
Industry can influence information technology (IT) artifact, because the design and functionality of most IT applications reflect an industry's core technologies. Besides, market structure influences the features and structure of IT artifacts, for example, when dominant suppliers or customer drive industry standards for electronic data interchange (EDI) and inter-organizational infrastructure. More importantly, system development organizations have to take the industry environment better into consideration to obtain competitive advantage.
In this viewpoint paper, we argue it is time for the field of persuasive technology to more actively think of research from the business strategic perspective. In this paper, we will discuss, under the framework of Persuasive Systems Design (PSD) model [3] , how to study the acquisition of competitive advantage by organizations.
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Conceptual background: Competitive advantage
Understanding the sources of sustained competitive advantage has become a major area of study in strategic management. Porter's seminal work does not only address the sources of sustained competitive advantage [14] , but also addresses technology, information and competitive advantage in information systems [15] . Porter's generic strategies (see Figure 1 ) are the most referred approaches upon the strategies for achieving competitive advantage. Porter's Generic Strategies [16] According to Porter [14] , the key of competitive advantage is the ability to set the position of the business against the competition in the market. Companies achieve competitive advantage either by having the lowest product cost or by having products which differ in ways that are customers value. Porter [16] defined these strategic choices namely as cost leadership strategy and differentiation strategy.
Cost leadership
Cost leadership strategy is expressed as cost advantage reflecting selling the goods and services at a lower cost than competitors in terms of design and production [17] . Cost leadership strategy aims to gain competitive advantage by reducing the costs of R&D, service, sales and marketing activities [18] . Companies can get competitive advantage in scale of economics by using effective systems to reduce the cost of human resources and minimizing the costs with cheaper raw material, mass production and distribution [19] . Cost leadership provides competitive advantage in the markets in which the consumers are sensitive to the prices. Firms conducting this strategy aim to reduce all cost in the value chain [20] .
Differentiation
Second generic business strategy is differentiation. In this strategy, an organization aims to be unique in its sector with some characteristics valued by most buyers. It chooses one or more specific characteristics and it positions itself to meet these needs.
In the situations where standard goods and services do not meet customer needs, organizations have to find different solutions to their customers' specific needs. This is another way to compete in the market. The basic principle of the differentiation strategy is channeling the customer choices to its goods and services by doing different things from what every rival is doing [21] . Approaches for differentiation can be composed of elements such as brand name, technology, customer services, sales network and other dimensions. The ideal approach is organization's differentiating itself in several dimensions [15] . In this line of research, specific attention has been given to "competitive advantage" from the main elements of which can be labelled as "product-based" and "cost-based". A significant relationship between product-based advantage and the performance of organizations has been identified. Firms that experience a product-based competitive advantage over their rivals -for example, higher product quality, packaging, design and style -have been shown to achieve relatively better performance [23] [23] . Similarly, research has further illustrated that there is a significant relationship between cost-based advantage and organizational performance. Firms that enjoy cost-based competitive advantages over their rivals -for example, lower manufacturing or production costs, lower cost of goods sold, and lower-price products -have been shown to exhibit comparatively better performance [23] [23]. Persuasive technology business is still at an immature stage and in many cases a mere provision of persuasive features gives product-based competitive advantage. In health BCSSs, mobile applications that incorporate numerous persuasive features that are being used to modify the behavior of users are being developed [24] . These applications are continually improving and are being used more and more by people in their daily lives. Once more evidence becomes available on the costs of producing the product-or service-based advantage, the persuasive technology as a field has reached a much more mature stage. Yet, research into persuasive systems' cost-based competitive advantage is still almost non-existent. In this section, we discuss in detail how present persuasive technology research has considered competitive advantage. We first discuss differentiation as the strategy under the framework of PSD model. After that, we suggest how to investigate cost-based competitive advantage in persuasive technology research.
Differentiation as the strategy
The differentiation strategy is to create a product or a service, which will differ from the offers by the competitors. In an industry context, designing for persuasion is differentiated from technologies without persuasion or offering a unique persuasive solution. Therefore, this strategy is reflected in persuasive technology research by providing persuasive features and persuasive feature categories that differentiate from competitors.
PSD model. The PSD model [3] is a leading framework in the persuasive systems' field, for designing and evaluating persuasive systems. The PSD model builds on multiple theoretical constructs, such as goal-setting theory [25] , the elaboration likelihood model [26] , and the theory of reasoned action/planned behavior [27] , and it builds upon persuasive technology techniques that Fogg [2] , and others define. The PSD model includes a set of seven postulates concerning persuasive systems, and describes 28 potential system features for BCSS, which can be subsumed under the four categories of primary task, dialogue, credibility, and social support features. The PSD model can be used as a tool by designers and intervention developers and as a framework for understanding and interpreting users' needs and how these needs can be implemented. In this sense, the PSD model serves as a suitable framework to analyze how persuasive technologies can be different from each other. The persuasive features in primary task support category aim to reflect individuals' behavior goals and track progress toward them. The dialogue support category consists of persuasive features that are related to human-computer interaction and user feedback. The credibility support category includes features that help in designing more credible and thus more persuasive systems. Finally, persuasive techniques in the social support category aim to motivate users by leveraging social influence.
Providing persuasive features as differentiation strategy Primary task support. Oduor and Oinas-Kukkonen [28] found that primary task support has the strongest effect on users' continuance intention of using BCSSs among other persuasive feature categories. In health BCSSs, for example, self-monitoring supports a user's primary task and it has been proven to be an effective persuasive feature [4] [9] . It is also the most common persuasive feature implemented in mobile education applications that promote physical activity [24] . In e-commerce, it has been found that primary task support, together with social support, are strong predictors of perceived effectiveness of an e-commerce company like Amazon [30] .
Dialogue support. In healthcare, dialogue support features, together with social support features are also frequently implemented. In terms of computer-human dialogue support, applications utilized user data that had been collected to persuade users to engage in their target behavior. A combination of praise, rewards, reminders and suggestion were used to motivate users to achieve their goals [24] . In e-commerce, dialogue support features significantly influence perceived product credibility and perceived review credibility, which both strongly predict system credibility [30] .
System credibility support. Twersky and Davis [29] investigated 32 persuasive technology applications, and found that system credibility support features are the most common type of features. In their findings [29] , system credibility support features are found mainly in the applications' websites in their use of supporting platforms (such as Twitter or Google Chrome). However, in other industries, like mobile health education [24] , credibility support features are the least mentioned. This is confirmed by Adaji and Vassileva [30] , which show that in e-commerce perceived system credibility does not influence continuance intention of shoppers in Amazon.
Social support. To explore how social influence design principles affects customer engagement in sharing feedback, Stibe and Oinas-Kukkonen [31] implemented an information system consisting of social influence design principles, and found that social influence could predict even up to 40% of the variance in behavioral intention. For instance, in a persuasive strategy design by Wunsch et al. [32] , bikers who received social comparison messages increased their biking compared with control group. They suggested that competition and collective goal elements should be designed to allow social comparison also with familiar besides unknown participants.
Persuasive feature categories are usually implemented dependent on each other to achieve higher effectiveness on persuasion. For example, in health BCSSs primary task support features such as tailoring and monitoring are often present together with dialogue support features such as reminders, rewards and praise [24] . Applications that included self-monitoring features generally included also a feedback mechanism that allowed the users to review their data.
The PSD model suggests that persuasive features have potential to help persuasive technology be effective. Research has already put an effort into investigating how persuasive features make technology more effective in changing people's behavior. To gain some product-based competitive advantage, organizations can simply implement the proven persuasive features into technologies as the first step. Yet, to achieve greater product-based competitive advantage, market analysis of target customer is needed to understand the unique requirements of the group of customers and provide higher quality persuasive technology.
Cost as the strategy
To achieve cost-based advantage organizations have to have lower costs than their competitors. Finding the way to lower the cost of production may be the most important question for organizations developing persuasive technology. This urges on estimating the costs of developing persuasive systems and the costs of developing persuasive features into them. But this strategic approach is still quite neglected in persuasive technology research. Here we outline four research directions based on cost-based competitive advantage and PSD model to investigate how to take cost-based competitive advantage into account in persuasive technology research. Research direction 1: Understanding the cost associated with persuasive technology development. To estimate cost related with persuasive system implementation, software cost estimation models can serve as a foundation. Software cost estimation models attempt to generate an effort estimate, which can be converted into the project duration and cost. Software cost estimation models range from empirical models such as Boehm's COCOMO model [33] to analytical models such as those in Putnam [34] , Parr [35] , and Cantone et al. [36] . Most software cost models are based on the size measure, such as lines of code (LOC) and function points (FP) within persuasive technology. Software cost estimation models can be applied to understand the cost of developing persuasive features. However, to understand all the relevant costs, it is important to first understand the process of persuasive systems development. Interviews can be done with developers to explore more relevant costs. When conducting interviews, three steps suggested by PSD model for persuasive system development [3] can be used as general framework to design interview questions: (i) analysis of persuasion context and selection of persuasive design principles; (ii) requirement definition for software qualities; (iii) software implementation.
A notable issue related to persuasive technology development is that some persuasive features are considered as popular features [29] , and some are usually implemented hand in hand. To evaluate the cost of having multiple persuasive features, simply adding the costs of developing individual persuasive features may not be a correct approach. Cost synergy can be studied in the context of implementing multiple persuasive features from many perspectives. For example, economy of scale explains cost reduction due to the scale of operation [37] . Often there is an optimum design point where costs per additional unit begin to increase. In the context of implementing persuasive features, future research can explore what is the optimum design point for adding more persuasive features. Future studies can also apply other explanations for cost synergy related with persuasive feature implementation.
Research direction 2: Strategic cost analysis for persuasive system development. To stay cost competitive, strategic cost analysis should be considered. Shifts in cost drivers can be identified. Strategic cost drivers include structural cost driver and executional cost driver. Structural cost drivers usually are affected by organizations' external environment, while executional cost drivers are usually affected by the execution of the business activities such as capacity utilization, plant layout, and work-force involvement [38] .
To analyze structural cost drivers, it is important to understand customer needs and maintain customer relationship. Customer's Resource Life Cycle [39] , for example, can be applied by future research to identify and categorize strategic orientations by focusing on the possible differentiation of organization's product from competitors' products on the basis of customer service. This model considers an organization's relationship with its customers and how this relationship can be changed or enhanced by the strategic application of information system technologies. The four-and thirteen-stage resource life cycles can serve as framework for future case studies.
Interviews conducted in research direction 1 may help understand what are executional cost drivers in the context of persuasive technology development. To manage executional cost drivers, future research may consider factors such as structure and culture of the organization, total quality management, among other issues.
Research direction 3: Empirically validating the price strategy. A third direction of research could adopt a theory-testing research setting and investigate the effectiveness of price strategy. Theories from information systems, marketing, management, and economics can be applied to form a comprehensive analysis framework. The success of price strategy needs to be defined, for instance, based on the goal of persuasive system development. Success elements may include users' actual use of persuasive technology, users' behavioral change, users' satisfaction with the persuasive technology, market share increase. Research in this direction can be quantitative. For instance, a relevant topic concerns about providing different persuasive features and accordingly pricing to different user groups in order to capture a larger portion of the total market surplus. Most persuasive technologies provide the same functions to all customers despite their heterogeneity in willingness to use. While providing persuasive function costs, it is wise to provide a customer the functions that he/she is mostly willing to use. Group pricing (or third-degree price discrimination) refers dividing the market into segments and charges different price to each segment [40] , and can be found in many industries today. The travel, hospitality, and entertainment industries commonly offer special corporate or loyalty discount rates; insurance companies use to classify risks and discriminate fees based on the insuree's age, sex, marital status, occupation, etc. Future research may consider taking experiments in user groups provided with different sets of persuasive features and prices to test their use.
Research direction 4: Theory development. While the third stream of research called for theory testing, we also see that inductive and qualitative approaches are needed. The limitation of the theory-testing setting is that it merely tests if existing theory is supported or not. In contrast, theory development would approach the problem perhaps even from a clean table without any theories in mind by asking persuasive technology development managers report their considerations about competitive advantage. Ideally, a qualitative approach would allow researchers to develop new constructs, concepts, and even theories that explain the persuasive technology design for competitive advantage. Such in-depth interview studies could also reveal a process that covers several rounds of refinement of persuasive technology development. Possible methods for analyzing the interviews includes grounded theory.
It has to be clarified that the new research directions do not refute the importance of previous research on persuasive systems features evaluation. On the contrary, previous research provides fundamental knowledge for new research directions. Although we emphasized that future research on cost-based competitive advantage is needed, we keep it in mind that the flexibility to have "product-based" and "cost-based" strategy may be necessary for persuasive technology business to gain sustainable competitive advantage.
Discussion
To gain competitive advantage, a company must either perform these development activities at a lower cost or perform them in a way that leads to differentiation and a premium price [14] . PSD provides a list of persuasive features that offer potential for differentiating persuasive technologies. Numerous studies have investigated effectiveness of these persuasive features on users' behavior change in many application areas. However, so far the research community has paid little attention to the cost of persuasive technology development. The purpose of this viewpoint paper has been to address this oversight and provide research directions for possible future studies. Past research has provided a solid foundation for understanding persuasive features' impact on changing users' behavior, and we now call for new perspectives -especially for analyzing the cost of persuasive features. We argue that to obtain competitive advantage, persuasive technology organizations must not only select from the proven effective persuasive features, but also analyze the cost related with persuasive technology development.
We have framed our arguments through the framework of the PSD model [3] , and proposed four research directions for future studies. Although the four proposed research directions have been discussed in isolation, we would suggest that these, and potentially other topics for consideration, might prove fruitful when studied together. For example, research into strategic cost analysis would also appear to link well with the work on understanding costs. As noted, for example, structural cost driver and executional cost driver can be considered in the interviews to understand the cost associated with persuasive technology development. Another area involves consideration of the synergy effect of persuasive features. When multiple persuasive features are implemented, do they lead to more significant impact on users' behavior change, and thus be more cost-efficient? One reasonable explanation can be economies of scale, which are the cost advantage that organizations obtain due to their scale of operation, with cost per unit of output decreasing with increasing scale.
This study offers a valuable contribution to research because previous research on persuasive technology mostly examined the relationship between persuasive features and users' behavior change, leaving external and internal business environment currently absent from the persuasive technology literature. A strategic business perspective is therefore important. Future research should take more industry context into consideration. The proposed research directions will provide implications for practice. Understanding cost of persuasive features offers possibility for development organizations to adjust their system development strategy, and achieve cost efficiency and user satisfaction. This is expected to offer more comprehensive perspective for industry.
Conclusion
Persuasive technology literature has put much focus on examining the impacts of persuasive features on users' behavioral change, and this provides significant insights for technology developers. To design a successful persuasive technology, persuasive features can be selected from what's already proved to be effective. To obtain competitive advantage for development organizations, the selection of persuasive features should also consider organizational financial issues and industry environment. We call for research that takes a competitive advantage attitude, especially the cost-based competitive advantage perspective, into persuasive design. As a first step in remedying the gap in our understanding, this study opens up a new research area in persuasive technology field, and our study highlights several directions for future research. First, understanding the cost associated with persuasive technology development. The steps suggested by PSD model can be taken into account when interviewing organizations regarding with the relevant costs. Software cost estimation models can be learnt from. Second, future research could also explore the management of strategic cost. Organization's external environment such as competition shifts should be taken into account. Third, research that empirically validates the price strategy can be done to show if price strategy really matters. Finally, we suggest that future research to develop theory specifically in persuasive technology field related with product-based competitive advantage and cost-based competitive advantage. We believe that the proposed research directions will contribute to the body of knowledge on persuasive technology research.
